(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 



(43) International Publication Date 
4 September 2008 (04.09.2008) 




PCT 



(10) International Publication Number 

WO 2008/106254 A2 



(51) International Patent Classification: Not classified 

(21) International Application Number: 

PCT/US2008/051796 

(22) International Filing Date: 23 January 2008 (23.01.2008) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

1 1/657,042 24 January 2007 (24.01 .2007) US 

(71) Applicant (for all designated States except US): MUS- 
CULOSKELETAL TRANSPLANT FOUNDATION 

[US/US]; Edison Corporate Center, Suite 300, 125 May 
Street, Edison, NJ 08837 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SEMLER, Eric, J. 
[US/US]; 117 Orion Road, Piscataway, NJ 08854 (US). 
TRUNCALE, Katherine, G. [US/US]; 4 Riverview 
Terrace, Hillsborough, NJ 08844 (US). CALLA- 
HAN, Alex, B. [US/US]; Apartment 26, 1050 Florida 



Grove Road, Perth Amboy, NJ 08861 (US). YANNAR- 
IELLO-BROVVN, Judith, I. [US/US]; 79 Drake Road, 
Somerset, NJ 08873 (US). 

(74) Agent: KIM, John, K.; Greenberg Traurig, LLP, 200 Park 
Avenue, P.O. Box 677, Florham Park, NJ 07932-0677 (US). 

(81) Designated States (unless otherwise indicated for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BR, B W, BY, BZ, CA, 
CH, CN, CO,CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, 
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, 
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, 
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, 
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

[Continued on next page] 



= (54) Title: TWO PIECE CANCELLOUS CONSTRUCT FOR CARTILAGE REPAIR 



40~ 



< 

in 



00 

O 




)~20 



Fig. 3 



(57) Abstract: The invention is directed 
toward a cartilage repair assembly comprising 
a shaped allograft two piece construct (20) 
with a demineralized cancellous cap (30) 
and a mineralized cylindrical base member 
(22) defining a blind bore (23) wrth a through 
going transverse bore (28) intersecting the 
blind bore (23). The demineralized cancellous 
cap (30) has a cylindrical top portion (32) 
and a smaller diameter cylindrical stem (36) 
extending away from the top portion (32) 
which Fits into the blind bore (23) of the 
mineralized base member (22). The cap stem 

(36) defines a transverse through going bore 

(37) which is aligned with the through going 
bore (28) of the base member (22) to receive 
a cylindrical cortical pin (40) holding the 
cap (30) within the base member (22). The 
shaped structure (20) is dimensioned to fit 
in a drilled bore in a cartilage delect area so 
that the assembly engages the side wall of the 
drilled bore in an interference fit. 
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g&£iM AFFLICATiONS 

Iliere is no related application, 

STAl^EMKN^ REGARDING PKI>I£'RALL¥ S.PONSOKE0 RESEARCH OK 

Not appilicabfe. 

BlgMEH dQl SEQUENCE I JSTI-NCi v A MMM <>** '£k COMPUTER 
FEOG HAM OSTINO COMPACT Mm APPENDIX 

None, 

Bac;ik^r<>ijni) Oif TS3K INYENIID^ 

h Field o^teaation 

Ths present ^vention is generally Erected toward M allograft cartilage rq^rimplant and is. 
more sp4?ciiic^iiy <iijrecfed ipv/m4 a two pieoe: allograft panedkms Imne? implant: hayitig a ; 

cap member and a mineralised orpardaOy d^mine^^i cMceiteus 
bone imp;\mm\h§i\.:iK>ih pieces being liddltogotfe- with an allograft bone pin. The cons&ei is 
^ba^'^mi^S^^&i fit j^pfsurt^^^i^Tii a sh6ulde^ knee, hip, oranklejoini The base member 
is pro vide 

tttaft wh&h aHovv ;1S^spdtt^edluitf materials throu^idnt the implant sifc to stnnuiate csrtifage 
growth 

2* Inscription of |ftg Prior Art 

Article ^attilag^' mjmy and degeneration p^eM ine^lcai problems to Ifte gonerai 
population wMch is constantly adjfces^gd by orthppediv surgcOTS; Every year in. thi* United StMe^ 
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over SOOMO mthropksiic or joint repair procedures axe performed. These include approximately 
125,000 total hip mid 1 50,000 total fcneeardi^ 
to repair cartilaginous de&eis -of the knee. 

In the knee joii^ the articular cartilage tissue f&rtm a lining which iaees- the jamt cavity oh 
dneside and 1$ Unfed- tothe subchondral hone plate by -a mrmw K^yer gf calcified cartilage tissue on 
Hie other. Articular ohiilage (hyaline cartilage)- ccmsisfe prteiarily of exfraceUdsfr matrix with a 
sparse £cg»bii^ distributed, throughout &e$3sue. Articular cartilage ^cgrcaposed 

of clidndrpcytex, type II collagen fibril meshwor^ water, Acth^ chondrocytes are 

unique in that they have a relatively low turnover rale and are sparsely distrthuted mihm the 
suitqnnding matrk. Th<? c6Iiagem give the tissueiis form and tensiiestrength and the intemctiott of 
pmteqgjyeaos with water give the tissue as siiffiiess ta <^mpre^io«, resilience and &mh\lii$> The 
hyaline cartilage provides a low Motion bearingsurfa^ of the joint If the lining 

beeonic^w^m or damaged t^ul&ng In lesions Joint mowment may be painful orsevemly restricted. 
Whereas damaged honb typically can regenerate successfidJy^hyaline cartilage generation is quite 
limited because of it's hunted regenerative aidreparadve abiiides, 

Articular eartilage fesinns genei^iiy do hot heal under certain biological 

conditions due to the lack of nerves, blood vessels and a lymphatic system. The limited reparative 
C4pahiiitie«' #f 'hyaline cartilage usually results in the generation of repair tissue thai lacks the 
structure and: biomechanics! properties of normal cartilage. Generally* the healing of the defect 
results in a libracanila^n^us repair tissue that lacks the sirt^ture and hiomedicai properties of 
hyaline cartilage and degrades ovsr the course of time. Articular cartilage lesions are trequently 
associated with disability and; with symptoms such as joint pain, locking phenoxxien&and reduced or 
disturbed function. Oiese lesions are diMcult to treat beeaiise of the distinctive structure and 
fe*cdfeo^ Such !esmdS : are believed id progress to severe Ibnns of osteoarthritis. 

Osteoarthritis is the leading cause of disability and irnpainnentiw nnddkvaged and older mdmduais^ 
enffitiig^^ costs. Bach year. os^artbrttisaiedux^s for 

as. many as 39 million physician visits and more than 500,000 hospitaihation^. By the year 2020, 
arthritis is exacted to affect almost 60 million persons in the United States and to limit the activity 
of 1 L6 million persons. 
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Then^ja^ current thct^uSic methods being used. None of these -therapies has insulted 
in the saece^fetegeneration of hyaline-like tissue tlmi withstands normal joint loading and activity 
oyer prolonged periods; Currently, the techniques most widely utilized clinically Cor cartilage 
defects and degeneration are not articular cartilage substitution prqcedusts, but rather lavages 
arth^sco^ repair sthrmiation. The direct iwiSpiantation of celts or tissue mm a 

defect and the s:eplaeemeni of the defect with biologic or synthetic siihstmmpns presently accounts; 
.foronly a small percentage of gurgicai Interventions. The optimum sui^ieal g&a! is m replace the 
defects with fe&tU^^ inOai^matio% 
restore function, reduce di^bilrty ami; postpohe or alleviate the p$4 ipr prostlktic replacement 

lavage and arSuxssc^ involve irrigatkmolthe; jofo^^ 

chloride. Ringer or Ringer and lactate; The terhporary pain relief is believed^ result fern removing 
degenerative cartilage debris, proteolytic enzymes and nrflanmiatoi^ mediators. These teelm|<(ue$ 
prq^de ho potential for f\i^er; Iteaiing. 

Repair siimulationis conduced by means of drilling, abrasion aitlnoplasty or nrkrofraciure> 
Penetration into tbc;Sii!^bo^ bleeding and fibrin ok* Ibnnation which promotes 

initial repair, howeveiy the tissue jbnried is fibrous in nature arid not durable. Pain ,MM is 
temporary m the tissue exbibits 4egenj&ra:li^ N$ of resilience, stiShesS and wear ebmncteyisdcs; 
over time, 

'Date periosteum and jfc^ shown to contain mesenchymal ;^x>gpiiiW 

cells capable o€dife^ntiat&>n aiid prolifenition. They have been used . as grafts % both anhnaiand 
hnruan models to:jr^ir:artieul^ <fciects, Fe\y patients over 40 years of age obtain good cimie^l 
results, which most likely reflect ihe decreasing population of osteocbondra! progenitor cells with 
increasing age, Thete-feve also been pmbleth& with a<&esk>p arid liability of th^grafls, which result 
in their displacentent or Joss from the repair site, 

I rnnspbnt^tion of eelb grown hvcuftur^ provides another method of iutxx>diicn>g a new cell 
papulation into chondmi and osteochoidml defects. C^AIlilCiBLi^ Ja a commercial process to 
culture a patients own cartilage ceils for use hi the repair of cartilage detects In the femoral eohdyie 
marketed: by Gei^ne Biosurgery in ifWGmted States and Europe. The procedure uses arthroscopy 
to take a biopsy from a heaithy v iess loaded area of articular c^rlilage r l&mmatic .digestion of the 
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harvested tissue releases the cells thai .are sent to a. laboratory where they are grown for a pmoii 
ranging from 2 -5 wefeK& Chiee cultivated, the .cells are injected during a mare open and extensive: 
knee procedure into ar^s <if de&eti ve cartilage where it is toped that they will iikdili of 
damaged tissue. Aft autoiiSgpiis^ricisfcai flap with a cambium layer is used to ^l &e transplanted 
cells m place and aeias:^ barrier Fibrin gltie is used to seal the edges oftlte ilap. This 

technique preserves the siibchoncfral bone piate and has reported a high suc^^tate. Proponents of 
this procedure report feant pnMuees satisfctory result including theahiKiy to return m demandlrig 
physical act* vities, ih.'ri^e: tli^n- 9Q% off patients and those biopsy specimens of^e tissue i?i the gmfl 
siiess^^ MoreAVork is weeded to assess the ftmcdcm and durability of 

the new tissue and dkenmhie">vheth^r. it improves joint tiuiction arid delays or prevents joint 
degeneniuon, As with the jp^riehdndrial graft, p&i^di^r-^m»y oompro^ 
pixteedu^^^ age. Disadvantages to this procedure 

inci iide the need % : two p^ate surgical procedures, potential damage to suiroun^ihg eanpag^ 
when the periosteal patch is sutured hi place, the requirement of demanding nncr^surgieai 
techniques, and the expert ve cost of the procedure which is currently not covered by msirmnce. 

Osteochondral tmnsplaoia^ involves excising ail injured or unstable tissue 

nt>m ^ 

Iliese holes am filled with^uu>1ogous- cylindrical- plugs i>f :he^] : %:-cartilage and bone in a mosaic 
feshion. The ost^odu>ndr^!,. pfiigs, are hary^sted from a lower weight-N^riug area <>f lessor 
importance vin the same joint: 'TMs technique," shown in Prior Art Figure X can be per&nBed as 
arthroscopic or 0]>^l.pr^<^diires. Reports of resul ts of ostebchondj^ai plug ^utogj-aits m a Small 
mtmbe^^ improve joint fimeti^ 

results have not been reported. Fetors that can ^rirpibnnse the insults include donor sife rn^rbid^ 
effects of joint mcongruity on the opposing surface of thedonor site* damage to the chondrocytes at 
die articular margins of the donor and recipient sites, during preparation and in^iaut^tio?^ and 
collapse.. or settling-. of the graft over time, "lite- limited availability of sites lor harvest of 
osteochondral autogmp;resiricts the use of this approach to treatment of relatively small articular 
defects and the healing of the chondral portion of the autogra ft to the adjacent articular cartilage 
xcm&ins a concern; 
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It^planl^ion of large allogtafl^ of bone and overlying articular cartilage is mmthm 
ixs&immtopism thathwolyes & greater area than is -suitable :for;autok>gous cylindrical plugs, well 
as for a^ticm-contamed delect. The Mvaatages of o^tcodhttiijdral allografts are the potential to restore 
the ar&fomic contour of the joint, kick of morbidi ty related to giufVharvesting,. greater iw^M|iIiiy 
than auteg%ite arid like ability to reconstruct large defects-,- Clinical 

experience willi feh aiidirozen osieoehond^^ these grafts can decrease joint 

pain* and Chatthe osseous portion of an sBcj^rafi can heal to the host bone and die chondral portion 
can function as ^.articular surface, i)rawbaefe- associated. \>d&-tMs ttjetfcotiaiog? tbefClim^l 
situation include tbe scarcity of ir&sh dMdrtn^^^ connected with the handling arid 

storage $f fmmn tissue, 'Fresh -dlbgratts cany ihe risk ofinxmm^m^m^ m disease tran^missipB. 
M^cufoskefetal l^splant Foundation (MIT); has preserved |re$h alJograife m a t*ied& that 
maintains a cell v^abii%- : Of$&% ibr 33 days fer u^ios iiBpiants, Frozen allografts lack cell v^biirty 
and have showxs a deceased ameuftic^ deteriora&ri of the 

iissue> 

A number of Ohited States Patent* ^ plugs which 

are ijppiaoted m delect. Bxamplcs of such bone plugs are U>S, Fatent'Namber 4^$(i06- 

issued AugiiM 21 s , 1990 which discloses a bom graft device comprising a cortical shell hMng a 
selected outer shape and a; cavity ixmned therein &>r receiving a cancellous pbg ? which is Med.kto 
the cavity in a manaer to expose at least on** suylacq tLS. Patent Kumher 4J)W'J&2 issued Maich 
2000 discloses a eyJiii^n^al sheii: -with- inferior body of deactivated bone material and OS. 
Ihaem NnrnMr 6,39%&I 1 is^ued June 4 ^002 dircc^ 

cortical bono plug with a&intemal dimtiglvgoi^ ho^ designed to hold axei^fbrcmg member; IW. 
Patent Number 6383,2 1 2 issued May 7, 200Mise(oi^ substoi?al^ 
cyhndscaibody wife a thmugh going bore dlmeosiOTed to •ree^e'.boiie-0O"wth materials. 

y ,Ss Fatem Mumfeer 4 y 37§M5 issued April 30, 2002 disclose^ ait implant base body of 
spongioid hone piaienai into, -which a bad canyiing;supjK)rt element is embedded. The support 
element can take the shape of a diagonal cross or a plurality of cylindrical pms See also,. UM Faient 
Number 6,294,187 Issued Septexnher 25 , 2001 yft&dkh dittcted to a load hearing osleoimpf ant made 
of convpressed bone panicles- in the form of aeyhnder. The cylinder is provided with a plurality of 
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through going bores to promote biood flow ihrough the ostedimpiant or to hold a^emineraiked kme: 
And glycerol past* mixture. IIS- Patent Number 6;094OS J issued August !, M0D shows a bone 
dowel with a cornea! end. cap. or caps at both end^ a jkittle . cancellous body and a through going 
bore. 

While tee iaiplants have been used, for bone tissue regeneration, the same will not work to 
repair cartilage areas due to the osteohuit^ bone gro wth. 

The use of implant for cartilage defectsis m«ch more limited. Aside torn the feh allograft 
Implahts and autologous implant U.S. Patent Nmi^r ^, ! issued November S, 1998 shows 
the use an aublogaus articular cartilage caoc«)lpttS t^nep^te-to : ffli .aithi^tle4^feeis. The surgical 
tefchiiique ^ arthroscopic and includes debriding (shaving away Iwm ik fi^gmehtod articular 
cartilage^ ioilowed byi mo^eUxmg the base of the arthritic defect; with an awl mtil bkedihg occurs, 
An osreofehoiidra! gnat lis then harvested from the hm&r mit of the kteMoii%!ar notfch using a 
trephine* 11m graft isihen morseh'zed in a hone graft em$her, mixing the artjcidar cartilage with the 
canceifous bone, Th^paste is then; pushed into the by the adhesive properties of 

die bleeding bone, The paste can also be mixed ,with: a .eaitilstge stiimdatixig factor, a plurality of 
oel&i, or a biological glue. All patients are kept non-Weight bearing four weeks add used a 
continuous p$ssm> mmibn maehine for six hours eaclringht ^ktobgteappe^ai^e of tte biopsies 
has mainly shown a mixture of fibrocart ilage with hyaline cattii&ge- Concerns- asMeiated with this 
method ^ and :^il^ilily A ..dmUar*jE& the mosaieplasty rnethod 

ILS, :PMefitNumber 637^367 issued April 3& 2{ft)2 
a con trol plug, and atop^m^ 
an^oftliejoiiit. 

SliMMARY THE INVENTION 

A e^i&g^ two piece allograft honecoiBtmet; 

with a : niirieralked eylindiicai. cancellous houe base, member and a demmerahzed and norx- 
ostepmductive cam^eljous bone cap member mounted ina blind bore cut in tb^cancdloas bone base 
member, the h^oinembers being-held togetlier by ah allografi bone pin. The two piece consti uct is 
used, for replacing articular cartilage dcifecte and is placed in a bore which has been cut into the 
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patient to remove the lesk>addM area; The hone base member has mi axi$Uy aligned .blind bore, a 
transverse 'through going bore which in&rsects file blind bore and has a plurality of through going 
bores which run parallel to the axis of the cylindrical bone base member. The cap member has a 
stem which Sis into the blind bore of the base member with the Stem defining a trans verse through 
going bore, the feasesurfkee of tbe cap member body overfi&sfhe upper surfe of the cylindrical 
base member with the stem bbre and the base member transverse bore behig aligned to receive a 
cortical pin. Additi ves may be applied to the i nternal bores, MM bore or the cap member of the 
eanstruer in order to increase or abceferaie cartilaginous or bony li^tid formation 

Ea&h: allograft construct can support the addition of a variety of cbondrogemc sumalMmg 
fe«&>^ not limited W niomlized allogeneic.^ factor (MF-2, FGF-5* 

IGF4, WP^i BMP^7, 3>DG^ VEGF), human allogenic or autologous cborirocytes, 

human allogenic or autologous bon^ marrow cells, stem cells, dermnei^i^d bone maim, insulin., 
insulin-like growth lactor-4, tran^iormmg growth tactor-B, iiiterk^km-t receptor antagonist* 
hepamcyte growth factor, platelet^derived growth -factor, Indian hedgehogand pai^&^x>id borm^ie- 
rdaied peptide or bio&ctive glne. 

relief restorer rKxrmal ftmetion and will postpone or al leviate the need for prosthetic n^la^mmt 
it is also an ob|^t of the invention to provide a cartilage repair implant which i$ easily placed 

m a defect area by the snrgeoniising an arthroscopic, minimally Invasive technique. 

It is still another object of the invention to provide ^ri^iogralt implkiit; which has load 

bearing capabilities. 

It is 'farther an object of the invention to provide an allografl implarit pn^Mi^wliieh Is 
applicable ibr both partial and full thickness lesions. 

It Is yet another object of the invention to provide an: allograft implant whieh facilitafes" 
growth of bvaline carii lage. 

It is mi additional object of the invention to provide a cancellous crmstruet which k tinted, 
with chondrcgeme stimulating factors, 

These and' o^erobja^.advantages.j. and novel featu jx?s of the pmsent invention will become 
apparent when considered with the teachings contained in the detailed disclosure along with the 
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accompanying- drawings. 

BRIEF DBSCRirriON OF THE DRAWINGS 

Figure i Mowsthe imatoiny of a knee joint; 

Figure 2 shows a schematic ..niosaieplasty m .known in the prior art; 

Figure 3 showman exploded peispective view of the inventive two pk#e canceHou^ convict; 

Figure 4 shows a- top plan view of die. two piece allograft cancellous con^tnict a^embly 
showing the blind bo& in phantom; 

Figuxe.5 shows a side elevation view of the two piece construct show* m Figure 4; 

figure 6 isa elevation viswof the two piece construct of Figure 4 turned * with the: 
blind ami parallel tees $hew^ m ptotom; 

Figure 7 #tqws $;|^ of tlie base member s 

cap member remoMed; : 

Figure 8-SM>^ a perx^etive view of the eap?Tie?nbet of the cancellous eoMruet; 

Figure 9 is a side elevation view of the cap member shown in Figure M j and 

Figure 10 .is a&kie eletf Mion view of the -cap member: of the eorisiraciof Figure 9 it&rned 

The term "tissue" is; used m tlie general sense herein to mean -my teansplaniable or 
implantable tissue^ the: sarvh#iiify of which is improved by the method^ described herein upau 
impisntMian, Ih particular^ the av^Ui.d^^n^'tiQjJ- longevity of the implant are improvecl^ and 
hqstHmmime system mediai^tesponses, are substantially eilmipated. 

The terms n tr^sp):ait"'^«d 'ImpMt" are i^eddnterbhajigeabty toiler to tissue, materia! or 
cells (xenogeneic or allogeneic) which may he introduced into the body of a patietrL 

The terms "autologous" and "autograft" refer to ii&siie or cells whMi : Mgirmte -with or are 
derived from the jreeipioQt, wliereas the tonus "allogeneic* and •'allograft" refer to ee|.%&ud tissue 
which originate with or are. derived from a doiio'r of the same speckts as the recipient; The terms, 
"xenogeneic* and %enogra& ,f refer to cells or tissue: which originates with or are deri ved from a 
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species: other than that of the reiipkiit 

The present invention is sfifegsted towards, a cartilage repair construct eonstmcted of- tm 
separate pieces of ajiogf&ii cancellous bone. 

Both pieces of the two-piece a^^^ from dense 

that nmy; originate from proximal oi;4istal proximo or distal tibia, proximal hiimmis, mlijs; 
ed:eens&%' patell% or ilHum. Ganedlous tissue is first processed kio blocks and then jxiiik<iMo the 
desired shapes. The lop piece or <^ memhem sybsiMtt^ in dilute acid until file 

bone contain less than 0.2% wf/^ Suhseqif^tly, the reliant tissue f&rm k 

|5redo?niimtIy Type I ix^llageii which ig sponge^xke ia nature with an elastic quality. Fell^vtiiig 
decalci&ation^ fee tissue is fertlier deailed ^dflmy 'kkdi.fec treated;So that the caxicellous tissue is 
tK)i>H^teciindi>xth^ This inactivation of inherent o^ohKluaiviiy may be accomplished via 
chemical or thermal Ueaimem or by high energy irradiation. In a preferred ertibodirneht^ the 
cancellous cap member Is treated w$i ^ hydrogen peroxide in qixfer to 

achieve a oon-osteofedaetlve materia!. The bottom piece will be formed from mineralked 
canceHqi.^ hone or pptialiy demitoaB^ bone. 

Thetwa : ;p^^^ base member 22 with ^ cap member 30 

whieli is MM. fixed in place m$\m base member by a pin 40. 'Fhe base masher 22 |>mferabty 
consmieted of mineralised cancellous bone and is shaped in ilmfo^ 

into; bores ctut into the ^patient X® sM&v&f cartilage defect areas. 1 ioweyer, the base meoiher 22 may 
be surface or partially demmeraifeed or contain & mgimi of cortical bone io ihMt it Is 
cortieal/caiieellous. 1 he body of the base meynbef 22 delinks a blind bom 23 which lipids- the stem 
36 of the cap member 30. The bottom surface 24 of the Mind bore as seen in Figures $~! has a 
pinmhty of tegriBdmal. ihiftttgfr going bqres 25 extending tlirougfe. the base member 22 and ending 
on the distalend surface 26 of the base member^ The top sur&ee 27 of the 

b&se member 22 is also pt^%&i$%^ for the cap member 3& A mmavme bore 

2S extends base abdve the bottom ^rfece24 oftbe blmdbore 

23 and inte^secfe the blind bore 23. A, second plurality of through going bores 29 are, 
circi^mieitntially jk&rhoned armmd theWindbore 23 paral !ef to the central axis of the Mse Member 
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22 and extend ftom/the.-top sur&es 27 to the bottorh.s\jrfacc;26. The through going l>ores 25 and 29 
haves smaller dkme&r than the blind hare 2$ with a diameter ranging imm 0.5 to 2.0 mm 

The cap member 30 has a cylindrical top section 32 whiehhas a thickness of about* 3mm with 
a- tdp plaiiaf surtax 33 r m outer curved walJ Maml -a bottom planar surface 35 which is seated 
adjacent the top wlaee 27 of the base menibe^ 22 when the conipoii^ together, The 

construct match the pliysiological curvature in the knee. Lax^er^ member 
that has mM^^i^S^bnsM a base withM inverse ^bmak* pattern v^diich receives the. step 
prions. Airmtegiul evIMrical stem3.fe the bottom planar swim** 35 a length 

which is not longer ihm the depth of the blind bore 23: and has a diameter equal to or less than the 
dianietcr of the blind bore 23. The stem $$ defih^ going bore 37 which m 

00MvM\txmm^ bore 28 of the' tee meitibei^ to receive a; cylindrical pin 40 winch Is inserted' 
radially through the eonshmt to hold the cap member 30 m place within the base member 22, The 
cap member .30 is preferably formed of demmemiized cancellous allograft bone with a calcium 
content Ssss than of 0.2 M calcium or has a subsxantiali y dej^^^ the entire top 

.section with a calcium content- less thai) 02% c&itmm. The cylindrical pin 40 k prefeahly 
instructed of cortical bone and has a length equal to or less than the diameter of ite base member 
22, The pin cm* abo be constnjet^d -ofu^^^^w^baji^ 

lire cap member 30 cm be second to the Mse member 22 by ;a staple,- -suture^ psessJSt or an* 
adiiesi^e compoand sneh Mtlbriri based glue. 

The c<ytsiruct 20 is placed m a detect ai^ fere which has been cut in the lesioh area of the 
bone of a patient with the upper sur&ee 26 oftlie cap member 30 being slightly proud* slightly 
below, or substantially ilush with the surfece of the original carti lage remammg at the being 
treated. Th$ tomirxict W has a: length which Can bt; iie saa^e as the depth of . the delect or more or 
less than the d^pth of fee bore. If the consinict;30i^ die sarnie as the depth of tfee bore 60, the base of 
the implant is Supported % the bottom surface, of the bore and the top surges 33 of -sap 30 
^ifetamiaUy level with the articular cartilage. If the construet2p is of a 1#» length, the base o f die 
contract is not Supported but support is provided by thewdl^ cut 
oat area as the plug is interfer-ence lit within the bore or cut out area with die cap l^itig slightly 
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proud, slightly below, or flush with the -surrounding;^ surgeon's 
p^Jerence. With such load hearing support (he graft surface is not damaged by weight or bearing 
loads which can cause micromotion interfering with the graft ihterfaoe producing fibroid Essue 
Mer&ess and sabchondrai eys&, 

& desired, 2 plurality of though going bores 25 and Z$ in ^con^'tractaiiow cell migmion 
thiX>ughoiit the construct to promote cartilage growth hi1fe.:cartilage area Md.kme'.gro^th In the 
adfaeent bore region. 

in operat&i^ the feion or defect is removed, by cutting a bore removing a lesion in the 
implant area, if desired, the open cancellous struc-t^ may be loaded with a 

carriage paste or gel as noted below and/or one or more aMiiives namely recombinant of native 
(pwi&fiu^ ra-p,BM?^ BMP*?. PDdF, VBGP)> 

human ailpgonic oraittpiogous chondrocytes, human aJiogemece!j^ v hu?n^t allogenic or autologous 
bone ntowxw efelH hmw& al logenic or auioto^ bonemairLx* insulin, 

m^Iin^Jike growth fact«r-l s interi^ikin^i receptor antagonist lu^atoe^c growth factor, platelet- 
derived growth feetor^ Indian hedgehog parathyroid hormone-related peptide, viral vectors for 
growth htctor or IMA delivery nappariicies* or plateie^nch plasma, Thp- omsltmt 20 i$-th.e4. 
placed hi the bore or cut away area in an interface fit with the surroundmg wails. 

if the eosMhiet is moveable Within the bore* statable otg&hie gltie nraterial CM he u$ed to 
keep the implant t^xed in place in the implaiit area. Suitable organic giwe material can belbund 
eo^rnereially, such as tor exampfen:^S^I^# or TISSUOT adhesive: Imhiuno:A<? ? 

&ugrk§. Adhesive I^ofein ( Sigma: Chemical, USA) ? Dow Coming yfedical Adhesive B (Dow 
<i!omihg, USA), fibntiogeiVthnimbh^ etaMin, collagen, easeia, albumin, keratin and the like. 

The ; tee of blind bore 33 of the construct can aheraati vciy be provided with aniatrixot: 
minced cartilage putty- or . : gd .a^tsthig qf minced #r milled allograft cartilage which has been 
Ivophjiized so thaviia watery from 0, i% to &0% ranging from to 50^ by weight, 

rMstM^ ^^tj^ih^^^& 7:0 x I0~ 

to 1/2 x 10 6 ) or any other hioabsorbabie carrier such as hyaluronic acid aod ite:derivalive^ gelatin, 
collage^ ebltd<tan, al^ate v bnirered PBS> Dexir&ru or polymery the carrier ranging :^rn ranging 
ihm7S% to 50% by weight. The cartilage is milled to a size ranging up to 1 mm. 
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in the gel forni, .the.mmoed cartilage has been lyophilfeed so that its- water «Qiitefrt jgai)ge$ 
from 0. i% i6,8;0% ? tangmg from 1 5% to 30% by weight and the carrier raBg^ ftom %$% to 10% bf 
weight The ^ p^i : eje size of the cartilage when milled is jess thai* or ec| uai. to I mm dry. The 
cartilage pteces cm ht processed to varying pattioie ^izes and the HA or otter earner can have 
different viscosities depending on the desired comi^tency of the p\iit$ or^&L This cartilage ihatrix 
ean.be deposited jfitoihwmatrix of the d&miiieraJfeed cap .member. Tht putty or gel aihontfes the 
tissue ititegratiftil between the:pi.ug and host tissue. 

It is also ea^ion^i that- demmcralfeed bone matrix and/or growth Mtors such as (FGKr2> 
FGIM, FG^7 v I^IM, i»g3MP^2, BMP-7> PDGF , such as 

insulin, interieukin^ Indian h^l|^pg ami pamthyrx>p 

homione-rekted :pep.tife. -vlml vmtotshr. growth iketor or DMA delivery* na^opanides-may be 
adsorbed or eOrhhihed with the seal^ In ^npte 

rich plasma may be added to the scalfbkL 

ft is also envisioned that c^ljs which have been grown outside the patiMt can be ihser&d % 
syringe deposit of the construct 20 into the 

defect .area,- Such cells include ailogenie or aotqJ^ous, bon? inairow cells, sferh cells and- 
chondmcyte celis, ;Th« cdiidar ^iii&y of the ee%pmterab!j\mnges imm i&x I0 s to 5v0 x !0 8 or 
from about 100 niillifiii^o ^d>aij^SQ0 million cells per ec of putty or gel n»X;Ki&, This matrix cap 
support the previously mentioned chondrogenic stimulaung iae»>r$* 

l'he-prin.dpie% preferred erobbdm*ent&^ present Mventfoii have 

^ea/dsscribed in 1he : ioix?going .s^p^itlcation, However, the invenfion should not be construed as 
limited io the particular embodiments^ Instead, die emhodimehM 

described here should fee regaMed ^ iliusiratjve rather than resirictim Stations and ohange^ rnay 
be made by other^: withont departing from the sedpe of the pre^etit jhvfcptioh a$ defined by the 
following daims: 
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L A cartilage repair as^mbly ibtrepair of a defept in artic 

bone tee -member an&a; e^oeOois aHograil bone cap merabermouiited to said base number, sakt 
cap ni^ber possessing at least oiie ^bstaatially demineralized region, 

Z A c&riliage repair a^mfel^ for repair of a defect in ^eu}tf.<ardld^^^^{^s^ a sterile 
roh^lrzcd.aiiograft bone base member defmiiig m axial km? axkia^ 
said axk! bore, a deminepii^d caiK&Uous^ 

in said axial bore, said cap member befog treated to be noi^&eofoductive, said cap member defi nfog 
a thixmgh gofog bore which in adapted to be aligned with said base member tBrougb goiiig bore, said 
^ogrM^ bone base ^>enife Befog sized to have m fofef^#nce fit in a cut away opermsg m >& 
eaxtiiage defect ai^ aridi^emng means inserted through said base member md cap member hold' 
the same* in a feed r|MtipM^ : 

J-.-- A eanilage repair assenibly as claimed in clairii 2 herein ^id mineralized aMgraft hone 
b^e-m^mfe: » evlfodrlcaily shaped. 

4 : i A oartikige repair assembly as claimed in claim 2 wherein said allograft bone base rrieitiber 
axial bore is a blind bore with M I^t-oite through gofog: bord from, the' base of said; blfod 

bore to the distal end of the; basg member. 

A earuiage repair sssembiy as claimed in claim 2 wherein said allograft bone base member 
has a plurality of through going bores ranttiBg the length of the base member; 

6* A- ^aitilage repair assembly as claimed fo claim 2 wherein Baid cap number composes a top 
disc shaped section -and a stern extending irom ^dtopdise shaped section, 
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7. A. c^t&gerepair assembly as cJaimed- in chiim 6 wherein said stemde&ies a through going 
bore nKinIt\g trai^verse the axis of the stem, 

8. &.§0iitge repair assembly as claimed in claim § «i)erein said cap member top section M 
cyiiixdrical: and is about 3mm in thickness. 

& A carriage repair assembly as claimed in claim "5 wherem. said plurality of through gqnig 
bores rim paraite! to the center axis of the base member. 

HI A Mrtilage repair assembly as claimed in claim 2 wherein said cap member is dcmmemlk^l 
to a caldumcoiiteaC of less tban 0 .2 peremi andt^ated to remove ost^nductiviiy , 

I L Aear&sger^ 

front about 03 mm to about 2.Qimfi«. 

1:2 V A earirla^ .repair assembly as: claimed in claim 2 wherein said fastening means : «ta 
cylindrical pin inemher mounted in said base member bore amisakf^^^^ hw, 

13: A cartilage repai r assembly as claimed in claim 2 whemin saidi^ constructed 
of Allograft oorlieai bone. 

34- A cartilage repair assembly as claimed in claim (> wberein said ea|> ;mem ber top seciion hasa: 
top surface is milled to., a degree of curvatae that matches tb of the eaitil^ge 

area being ti$&x i ed. 

1.5.* A cartilage repair assembly as claimed in claim 2 
cartilage pieces and a carrier. 
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I o, A cartilage repair a^embly as claimed in claim 2 wherein said cap memteco.«i?«.ns one or 
mom &d(M ves fc&feft fiom agrnup consisting of growth faciws(FOF-2, F<f4 FGF-7, IGF- 1 , TGF- 
£ v BMI*-2, BM!*4, BMP-?, PDGF, VEGF), humm allogenic 
allogenic or autologous i>bfle marrb\v cells, stem cell 

like growth factor-l/ttHrxstbrming growth faeior-B, interlcnkin-! receptotvantagoaist, hspitocyte 
growth Midi; platelet-derived growth iaetor, Mdrajit liedgekog and panttltyroid hormone-related 
peptideor btoactwe glue. 

i ii A cadiJage repair assembly as claimed in claim 2 wherein oil: ih& top section of said cap 
member is d^m«einli>M to a *bsidoal calcium coiuent less than 0,2%. 

18: A cartilage repair asseniljly as claimed in claim 2 wherein sain cap member is eOftStoreted: 
wi&adiseshaped section having at least a top por^on non-osteoijiductiye and acybndrisal shaped 
stem #c:iii>nexteodij^g from said disc shaped section. 

It; A cartilage repair ass^ 

sMie minerali^d allograft bone base member defining; a felindnbore and a dn;pugh going bore 
communicating with said blind -bore and positioned transverse to a central axis of said oylmdrieal 
base member,- an allograft cancellous bone eap:-j^^beK4emin^Ii^.to^ye a calcium content of 
IsssthanO/^ 

said cap -member including an extended stem which: defines a'thT0uga,-g#&gl^ wMdt can. be 
aligned wi th said base mCnfc ihrough go member Being sized to 

have: an interference Hi In a. drilled bore in a cartilage detect area and cylindrical pin member 
mounted in said base member through going bore and said. Ciip member stent through going bore: 

20. A cartilage repair ^sseritbly for repair of a defe^-M,-^rticttlar-ea«tilage comprising a steri le 
mmcraiked allograft bone btise member defining a blind bore, a transverse through going 'bore, 
mtcrsec.tmg said blind bone, a pnu^iiy of thmagh going bores running throogn said base member 
parallel to a central axis of ;the base member and a demittemlizeti cancellous allograft bone cup 



15 



WO 2008/106254 



PCT/US2008/051796 



1 



member w^te4to said base inenmer, said cap member belngtreaied to itmoye o^OMductivky, 
said member^ which can be aligned with said tore rr^mberMne: 

cartilage cap^M aliogmft member being sized to have an interference tit m a drilled bore 

in a. cartilage defect area. 

21, A : miMgjb repair assembly ac claimed in claim 20 wherdu.^#c^ m<mberls da^ii^iiz# 
s<> that iilks a-c4fcium content less titan 0>2 percent 

22, A c^iiiagexcpair assembly as planned in claim 20 wher#a md sarlibge repair as^»ib}.y.'m 
cyliodrieally shaped. 

23, A tantiagc repair asseshbty as claimed in cMm'20 wherem said cap member con^ns one or 
more additives t^m t^m a gro^ coasisiing.of growth fectDrs(FGi:^ > T(W? 
& SMP~2^ BMSM ? FDGF ? ¥BGF) r humiut allogenic ot autologous ehondrocyt^, bu^an 
allogenic or ^utolago^^ bone marrow eell% stem cells, demin^i^ed bone matrix, iosiiim> msuJLn-- 
like growib factor-!, traasfOT feior-B, inierieukin-X recite antagdms^- hitpatoc^- 
gmvvth fmi®h plateM-derived growth, feeler,. Indiaa hedgehog aaKi parafepid .hoi^da^reMM 
peptide or bioaetiv^ gtoe< 

24 > & i^rtM^- repair assembly as claimed lit claim 20 wherein said cap member has a top 
surface that is carved to match the physiological airvature^^ area being ^placed. 
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ARTICULAR CARTILAGE 




Fig. 2 
(Prior Art) 
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Fig. 3 
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